This study examines the evolution of regional disparities in Turkey during a period of continuous turmoil and transformation. Given natural differences between pre and post 2001; 1987-2001 and 2004-2014 
Introduction
Regional inequalities and the endogenous link with socio-economic environment stand as a core debate for development economist. Even regional differences are investigated in details; still different approaches exist to define inequalities. More importantly measurement of inequalities at regional scale stands as a long lasting question. Even origins of these discussions go back to location theory, recent attempts to understand regional inequalities mostly gather around the neo-classic framework. Solow (1956) emphasizes the notions of decreasing return and steady states; both of which represent benchmark for understanding the level and path of regional disparities.
The so-called convergence framework relies on the expectation that rich nations/regions will realize decreasing returns to capital unlike some other relatively poor nations/regions. Capital accumulation will differ in size and speed until returns are equalized as regional differences will eventually vanish in the long run. Therefore regions that have disadvantageous initial conditions will realize higher growth; which in return will explain the growth slow-down in relatively more developed locations. Barro and Sala-i Martin (1992) underlined that convergence exists for US regions as well as a set of countries. Later on convergence framework becomes a generalization to most of the growth models investigating the roots of inequalities at regional scale.
Even convergence framework is exhaustively studied among regional scholars, it is Quah (1993) to react by indicating the possibility of club-convergence. Club convergence and formation emphasizes that different set of regions may have different steady states and convergence that is captured by the traditional neo-classic framework can actually be a convergence to different steady states by different set of regions. This in turn explains the cross country/region differences prevailing in different geographies of the globe. Quah (1993) underlined that rather than comparing initial conditions with growth potentials, it is more useful to observe the structure of regional income distribution. For instance detecting convergence implies that regions with initially bad conditions (i.e. poor regions) are realizing higher growth within a given time interval. However this pattern does not explain whether these poor regions are increasing their relative position within the distribution (i.e. moving to a higher income group). Therefore rather than observing the relationship between initial conditions and growth potential, Quah (1993) re-defined the inequality measurement and advised to use transition probability analysis within Markov Chain framework. The basic idea is to trace the chances of moving within the regional income distribution and to assess whether poor regions are able to move to higher income groups within a time interval.
Originating from these developments this study focuses on Turkey as a case study and investigates the regional disparities by not only implementing Markov Chain Analysis but also augmenting the framework by incorporating spatial conditioning. An important contribution will be on the time dimension of the study, which covers 1987 . Even 1987 1987-2001 and 2004-2014) and pattern of inequalities in these time episodes will be evaluated from a comparative perspective. A second important contribution is the use of Markov Chain analysis together with spatial conditioning. To our knowledge this has not been attempted for Turkey. Keeping in mind the existence of sizable spatial spillovers for regional incomes (See Gezici and Hewings, 2007 among others) neglecting the impact of spatial hinterland will underestimate the true transition probabilities.
Regional Inequalities in Turkey
Regional inequalities and origins of imbalances are both subject to discussions among scholars and policy makers. From economic policy side Priority Development Areas (PDA), Industrial Zones Implementations, Rural Development Plans and State Incentive Mechanisms for Investment are on the agenda for decades. More recently new measures are taken in order to activate Regional Development Agencies by Ministry of Development. Meanwhile regional scholars investigated historical origins of regional disparities, suggesting the rising east-west dichotomy. Filiztekin (1998) , Doğruel and Doğruel (2003) , Karaca (2003) and Karahasan (2014) underlined that even there are signs of convergence; still sizable gap between poor-east and rich-west exists among the territory of Turkey. Karahasan (2014) remarks that convergence is not global for Turkey; as it is mostly the growth slow-down in the developed areas rather than a catch-up attempt of the less developed eastern areas of the country. Similarly Doğruel and Doğruel (2003) underlined that even there is convergence in general (i.e. beta convergence), it is far away from successfully closing the gap between east and west side of the country.
An important dimension of the literature on regional inequalities in Turkey originates from data concerns. As regional Gross Domestic Product (GDP) data was supplied for 1987-2001; studies fail in investigating the post 2001 era. Karahasan (2014) used descriptive and exploratory tools to shed light on the post 2001 period; suggesting that there is lack of evidence for improvement of imbalances during an era of continuous restructuring. Similarly Karahasan (2015) used 26 economic areas (NUTS II regions) and remark that there is no evidence on an improvement of regional wage income distribution. However given that TurkStat now produces regional GDP data for 2004-2014 period, interest will focus on different dimensions of regional inequalities in Turkey. While these analyses are helpful to have an overall idea for regional differences, they do not describe the shape of the regional income distribution. Figure 1 illustrates the regional per capita income distribution for different years. Both regional per capita income but also relative regional per capita income is plotted (relative to overall GDP). 3 These kernel density functions contain interesting findings. First considering per capita incomes, 1987-2001 seems to witness an episode of improvement considering the left tail of the distribution. This fat left tail seems to shift towards the mid of the distribution from 1987 to 2001. It is also true that distribution is getting tighter which is suggesting a fall in the inequalities. However given limited rise in the average per capita incomes, In general while descriptive analyses signal a fall in equalities for both time intervals; based on spatial concentration measures as well as kernel density analyses possible clustering and club formations should be examined in more details. Revisiting Karahasan (2015) it is vital to remember that post 2000s have different fundamentals which could not be directly handled by neglecting the distributional dynamics in Turkey. Next sections aim to widen this discussion.
Markov Chains and Transition Probability
In order to better understand behavior of the distribution fallowing Quah (1993) traditional Markov Chain analysis is implemented. F t denotes the distribution of income across regions at time t and F t+1 =M.F t represents the evolution by the law of moment. This represents some way of a first order auto-regressive framework. M represents a transition probability matrix in each elements (i,j) indicates the probability that a region in class i in one period ends up in class j in another period (see equation 1). As formalized by Quah (1993) this presentation can be used to understand the future cross section distributions as in equation 2. Note that; as reaction towards the traditional convergence framework accelerates, use of Markov Chain Analysis gains interest among scholars. See Quah (1993) for a cross section of countries, Quah (1996a; 1996b) for US and EU, Lopez-Bazo et al. (1999) and Le Gello (2004) for EU.
(1)
Based on the defined Markov Chain framework two separate transition probability matrices are constructed for 1987 Table 2 and 3 respectively). 4 Transition probability analysis contains sizable information on the mobility of regions. First of all; diagonal elements of the matrices indicate that there is significant and sizable persistence in the regional income distribution. Note that during the 2004-2014 era persistence of the distribution is higher as for each income class probability of staying in the same income group is higher during the post 2004 period. Even extent of stability is remarkable destination of the remaining mobilities also contains additional information. For instance, during the 1987-2001 era upward mobility probability is around 7% for the poorest set of regions. Same probability is around 6.6% during [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] [2014] Comparing these subperiods show that net effect for the 2 nd income class is 2.7% of chances of downgrading and 0% of mobility, for the 3 rd income group 0% mobility and 1% probability of upgrading and finally for the 4 th income class 2.8% chances of downgrading and 1.9% probability of again downgrading (1987-2001 and 2004-2014 respectively) . This overall picture is quiet remarkable and shows that given sizable stability of the distribution, remaining mobilities underline a worsening specifically for poor regions during the 2004-2014 period. While transition probability analysis contains sizable information, in order to understand roots of the inequalities they can also be used to produce some specific inequality measures. For instance Monfort (2008) underlines that an indicator of speed can be calculated by using the second eigenvalue λ 2 obtained from the transition probability matrix. Equation 3 is the half-life of convergence (t o ) which is obtained from the transition probabilities.
imilarly stability of the distribution can also be calculated by using the same transition probability matrix. As discussed in Monfort (2008) 
Spatial-Lag Markov Chains and Transition Probability
Even Markov Chain Analysis explains the distributional dynamics of the regional incomes; they can also be developed further by considering different dimensions of regional structures. For instance earlier findings on descriptive analysis (See Rey, 2014) . Within this study spatial lag procedure offered by Rey (2001) is going to be preferred and mobility within the distribution will be conditioned on the relative income level of the neighbor regions (spatial lag and hinterland). 5 Our point is similar to Rey (2001) as we would like to assess whether calculated transition probabilities for the two time intervals (See Table 2 and 3) change when regions are grouped based on the per capita income level of their surroundings. Three groups of neighbors are considered; rich, middle income and poor regions (based on equal number of regions in each income class). Results are given in Table 5 and 6.
First we consider the 1987-2001 period in table 5. Results show that income level of the hinterland effects the stability of the distribution. For instance for the poorest set of regions (income class 1) having poor neighbors gives 5% upward mobility probability (to income class 2). Note that for the same income class probability of upward mobility is around 7% if spatial conditioning is neglected. Interestingly, for those poorest set of regions with middle income neighbors upward mobility chances jumps to 12%. Moreover it is remarkable that for the entire 1987-2001 period having middle income regions decreases the chances to stay in the same income class, notifying that spatial spillovers coming from higher income levels influences the probability of upgrading within the distribution. Note that for both time intervals it is difficult to assess the impact of spatial proximity for the richest set of regions. This mostly originates from the relatively stronger persistence of the richest set of regions (See also 
Conclusion
Turkish Statistics Office announced new GDP series in 2016. In addition to the change in the GDP calculation methodology, an important dimension is the announcement of regional GDP figures (for post 2001). Given that last available data on regional GDP belongs to 2001, economists as well as social scientist from different disciplines are highly enthusiastic on using the new data set to explore different dimensions of regional socio-economic environment in Turkey. Meanwhile given the change in the GDP calculations' methodology there is an ongoing discussion on the comparability of the previous data set (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) with the new data set which covers the 2004-2014 period. In order to escape from the possible biases these two time intervals are investigated separately and path of regional inequalities are explored by focusing on individual (and separate) results obtained from both time intervals.
Results obtained from traditional Markov Chain analyses show that regional disparities are persistent in both time intervals. However a careful observation also indicates that distributional dynamics are quite different. Even stability persists from 1987-2001 to 2004-2014 poor regions are getting more isolated as their chances to move upwards within the regional income dispersion is declining. This finding is also highlighted once the proximity of regions to their steady state income levels is investigated. After 2004 regions start to need more time to close half-way of the gap between their initial and long run income levels. These findings become more remarkable once spatial conditioning is considered. In general for both time intervals spatial proximity significantly matters. Regions with low income level, especially spatially linked with some set of poor regions are getting worse-off and losing their chances to move towards a higher income group. Note that this pattern is stronger during the 2004-2014 period. Once the duration towards the steady state is investigated results highlight that those regions (mostly low income regions) with middle income and poor neighbors are getting more distant to steady state income levels. This pattern validates the concerns on clustering and club formation both of which is linked with persistence of regional inequalities. Therefore even average regional incomes as well as the national income is rising for the post 2001 period, results underline the presence of continuous income duality. Given objectives of increasing the extent of inclusive growth for sustainable development, this pattern should also be discussed as intolerable from the economic policy point of view.
To our knowledge investigating the post 2000s on regional basis as well as implementing an augmented version of transition probability analysis for Turkey is quiet new. Therefore an important expectation (remaining objective) of this study is to help in opening up new debates in order to explore and understand different dimensions of regional disparities for the post 2000s in Turkey.
